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(54) UQUID CRYSTAL DISPLAY METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to assign intensity levels 
by using a general-purpose liquid crystal driving circuit for binary display 
by controlling the impression time of a liquid crystal driving voltage by the 

two signals of the same kinds in two kinds of the signals for binary display. . , v . > 

SOLUTION: Scanning signals and display signals are impressed on the one 
electrode group among the plural scanning electrodes and plural signal 
electrodes arranged to face each other in a matrix form within the 
message region of an LCD panel 19 between a pair of transparent glass 
substrates between which liquid crystals are sealed. Either of the scanning 
signals or display signals are impressed on the other electrode group. The 
impression time of at least either of the signals of the same kind is 
controlled, by which the liquid crystals between the counter electrodes are 
subjected to gradation driving at the time of impressing the scanning 
signals or display signals of the same kind as each other on the counter 
electrodes. The gradation driving of the liquid crystals between the 
arbitrary counter electrodes within the message region of the LCD panel 
19 is thereby made possible and the easy assigning of intensity levels by 
using the general-purpose liquid crystal driving circuit for binary display is made possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ■ 
[Claim 1] While ****(ing) liquid crystal between the substrates of a pair, opposite arrangement of two or 
more scan electrodes and two or more signal electrodes is carried out at the shape of a matrix. In the 
liquid crystal display approach of driving liquid crystal and performing a display control while impressing a 
scan signal and a status signal to said electrode group, respectively Said two or more scan electrodes. 
Said scan signal and said status signal are impressed to one electrode group among said two or more 
signal electrodes. Or in the electrode group of another side Either said scan signal or said status s.gnal 
is impressed. The scan signals of the same class Or the liquid crystal display approach characterized by 
carrying out the gradation drive of the liquid crystal between said counterelectrodes by having 
controlled the impression time amount of at least one of. the two of the signal of the same class in case 
status signals are impressed to a counterelectrode. 

[Claim 2] While ****(ing) liquid crystal between the substrates of a pair, opposite arrangement of two or 
more scan electrodes and two or more signal electrodes is carried out at the shape of a matrix. In the 
liquid crystal display approach of driving liquid crystal and performing a display control while impressing a 
scan signal and a status signal to said electrode group, respectively The viewing area by which two or 
more of said scan electrode and said two or more signal electrodes prepared the counterelectrode 
independently between the substrates of said pair is constituted, and the counterelectrode concerned is 
received. The scan electrodes of the same class Or the liquid crystal display approach charactenzed by 
carrying out the gradation drive of the liquid crystal of said viewing area by having controlled the 
impression time amount of at least one of the two of the signal of the same class in case status signals 
are impressed. 

[Claim 3] The signal of the same class impressed to said counterelectrode is claim 1 characterized by 
being status signals, and impressing the status signal of an OFF state as one status signal, impressing 
the status signal which controlled impression time amount as a status signal of another side, and 
carrying out the gradation drive of the liquid crystal between said counterelectrodes. or the liquid crystal 
display approach according to claim 2. 

[Translation done.] 
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' v DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display approach, and relates to the 
liquid crystal display approach of carrying out a gradation display to a detail using the general-purpose 
liquid crystal drive circuit for a binary display. 
[0002] 

[Description of the Prior Art] By the liquid crystal display panel in the conventional liquid crystal display, 
two or more signal electrodes with which two or more scan electrodes with which a scan signal is 
impressed to one opposed face of the transparence glass substrate of a pair with which liquid crystal is 
enclosed from a scan side drive circuit are formed, and a status signal is impressed to the opposed face 
of another side from a signal side drive circuit are formed. Opposite arrangement of the scan electrode 
and signal electrode of these plurality is carried out at the shape of a matrix at the transparence glass 
substrate of said pair. In a liquid crystal display It is based on the shape of this matrix at the liquid 
crystal driver voltage added between the counterelectrodes of each intersection of said scan electrode 
and signal electrode with the scan signal impressed to two or more scan electrodes and signal 
electrodes by which opposite arrangement was carried out, and a status signal. The orientation of the 
liquid crystal molecule in the liquid crystal layer between said each counterelectrode is controlled, and a 
graphic form, an alphabetic character, etc. of arbitration are displayed on a liquid crystal display panel. 
[0003] In the simple liquid crystal display for a binary display developed with emphasis on a 
miniaturization and low-cost-izing also especially in the liquid crystal display using such a liquid crystal 
display approach, the scan signal and the status signal are generated using the general-purpose liquid 
crystal drive circuit for a binary display which impresses an ON wave and the liquid crystal driver 
voltage wave of two off wave-like patterns between said each counterelectrode. And in this simple liquid 
crystal display, based on the ON wave added between said each counterelectrode with the scan signal 
and status signal which carried out [ above-mentioned ] generation, and an off wave-like liquid crystal 
driver voltage wave, the orientation condition of the liquid crystal molecule of two patterns in the liquid 
crystal layer between said each counterelectrode is controlled, and the alphabetic character, the 
notation, etc. are displayed with binary. 
[0004] 

[Problem(s) to be Solved by the Invention] In such a conventional simple liquid crystal display Since the 
general-purpose liquid crystal drive circuit for a binary display is used, a liquid crystal drive circuit is 
simple. While miniaturization and low cost-ization can be realized easily, from the ability of all indicative 
datas to be displayed only with binary on a liquid crystal panel For example, there was a trouble that 
power of expression was deficient in the ability not to display some [, such as a dc-battery mark which 
shows whenever /-exhausting / cell /, ] indicative datas with many gradation on a liquid crystal panel. 
[0005] Moreover, when some [, such as said dc-battery mark, ] indicative datas were displayed with 
many gradation on a liquid crystal panel, the liquid crystal drive circuit for a gradation display newly had 
to be prepared besides the general-purpose liquid crystal drive circuit for a binary display, the liquid 
crystal drive circuit became a complicated configuration, and there was a trouble of causing trouble to a 
miniaturization and low cost-ization. Then, this invention is made in view of the above-mentioned 
technical problem, and aims at offering the liquid crystal display approach which enables a gradation 
display using the general-purpose liquid crystal drive circuit for a binary display. 
[0006] 

[Means for Solving the Problem] While the liquid crystal display approach according to claim 1 **** 
liquid crystal between the substrates of a pair In the liquid crystal display approach of driving liquid 
crystal and performing a display control while opposite arrangement is carried out at the shape of a 
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matrix and two or more scan electrodes and two or more signal electrodes impress a scan signal and a 
status signal to said electrode group, respectively Said scan signal and said status signal are impressed 
to one electrode group among said two or more scan electrodes or said two or more signal electrodes. 
In the electrode group of another side Either said scan signal or said status signal is impressed. The 
scan signals of the same class Or in case status signals are impressed to a counterelectrode, it is 
characterized by carrying out the gradation drive of the liquid crystal between said counterelectrodes by 
having controlled the impression time amount of at least one of the two of the signal of the same class. 
[0007] therefore, by the liquid crystal display approach according to claim 1 A scan signal and a status 
signal are impressed to the shape of a matrix at one electrode group between the substrates of the pair 
which **** liquid crystal among two or more scan electrodes by which opposite arrangement was 
carried out, and two or more signal electrodes. In the electrode group of another side Either said scan 
signal or said status signal is impressed. The scan signals of the same class Or in case status signals 
are impressed to a counterelectrode, it becomes possible by controlling the impression time amount of 
at least one of the two of the signal of the same class to carry out the gradation drive of the liquid 
crystal between said counterelectrodes. 

[0008] Therefore, by controlling the impression time amount of the liquid crystal driver voltage added 
between counterelectrodes with the same kind concerned of two signals using two signals of the same 
class out of two kinds of signals for a binary display (a status signal and scan signal) The gradation drive 
of the liquid crystal between the counterelectrodes of arbitration can be carried out out of the 
counterelectrode group arranged in the shape of a matrix between the substrates of the pair which **** 
liquid crystal, and it becomes possible to perform a gradation display easily using the general-purpose 
liquid crystal drive circuit for a binary display. Consequently, it becomes possible to realize a gradation 
display by cheap circuitry, and miniaturization of a liquid crystal display which performs a gradation 
display, and low cost-ization can be realized. 

[0009] Moreover, while the liquid crystal display approach according to claim 2 **** liquid crystal 
between the substrates of a pair In the liquid crystal display approach of driving liquid crystal and 
performing a display control while opposite arrangement is carried out at the shape of a matrix and two 
or more scan electrodes and two or more signal electrodes impress a scan signal and a status signal to 
said electrode group, respectively The viewing area by which two or more of said scan electrode and 
said two or more signal electrodes prepared the counterelectrode independently between the substrates 
of said pair is constituted, and the counterelectrode concerned is received. The scan electrodes of the 
same class Or in case status signals are impressed, it is characterized by carrying put the gradation 
drive of the liquid crystal of said viewing area by having controlled the impression time amount of at 
least one of the two of the signal of the same class. 

[0010] therefore, by the liquid crystal display approach according to claim 2 As opposed to the 
counterelectrode which prepared independently two or more scan electrodes by which opposite 
arrangement was carried out, and two or more signal electrodes in the shape of a matrix between the 
substrates of the pair which **** liquid crystal The scan electrodes of the same class Or in case status 
signals are impressed, it becomes possible by having controlled the impression time amount of at least 
one of the two of the signal of the same class to carry out the gradation drive of the liquid crystal of 
said counterelectrode. 

[001 1] Therefore, by controlling the impression time amount of the liquid crystal driver voltage added 
between counterelectrodes with the same kind concerned of two signals using two signals of the same 
class out of two kinds of signals for a binary display (a status signal and scan signal) The gradation drive 
of the liquid crystal between the counterelectrodes prepared apart from the counterelectrode group 
arranged in the shape of a matrix between the substrates of the pair which **** liquid crystal can be 
carried out, and it becomes possible to perform a gradation display easily using the general-purpose 
liquid crystal drive circuit for a binary display. Consequently, it becomes possible to realize a gradation 
display by cheap circuitry, and miniaturization of a liquid crystal display which performs a gradation 
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display, and low cost-ization can be realized. 

[0012] Furthermore, the signal of the same class which impresses the liquid crystal display approach 
according to claim 3 to said counterelectrode is characterized by being status signals, and impressing 
the status signal of an OFF state as one status signal, impressing the status signal which controlled 
impression time amount as a status signal of another side, and carrying out the gradation drive of the 
liquid crystal between said counterelectrodes. 

[0013] Therefore, by the liquid crystal display approach according to claim 3, the signal of the same 
class impressed to said counterelectrode is made into status signals, the status signal of an OFF state 
is impressed as one status signal, and it becomes possible to carry out the gradation drive of the liquid 
crystal between said counterelectrodes by impressing the status signal which controlled impression time 
amount as a status signal of another side. 

[0014] Therefore, since the gradation drive of the liquid crystal between said counterelectrodes can be 
carried out by making one status signal into an OFF state between the two status signals concerned, 
controlling the impression time amount of the status signal of another side using two status signals for a 
binary display, and controlling the impression time amount of the liquid crystal driver voltage added 
between counterelectrodes. it becomes possible to perform a gradation display control more simply. 
Consequently, it becomes possible to realize a gradation display by cheaper circuitry, and miniaturization 
of a liquid crystal display which performs a gradation display, and low cost-ization can be realized. 
[0015] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of the liquid crystal 
display approach concerning this invention is concretely explained based on a drawing. Drawing 1 - 
drawing 4 are drawings explaining an example of the gestalt of operation of the liquid crystal display 
which applied the liquid crystal display approach of this invention. First, a configuration is explained. 
Drawing 1 is the block diagram showing the example of a configuration of the message receiving set 1 
which applied the liquid crystal display approach of this invention. In the LCD module 1 7 shown in 
d raw i ng 1 , the description of the gestalt of this operation is shown in having displayed icon menus, such 
as a reception mark and a dc-battery mark, with many gradation while it displays a message character 
with binary on the LCD panel 19 using the LCD controller driver 18 which is a general-purpose liquid 
crystal drive circuit for a binary display. 

[0016] In this drawing 1 . the message receiving set 1 is constituted by an antenna 11. the radio-field- 
intensity judging circuit 12. a receiving circuit 13. the power supply section 14. the electrical-potential- 
difference judging circuit 15. CPU 16. and the LCD module 17, and the LCD module 17 is further 
constituted by the LCD controller driver 1 8 and the LCD panel 19. 

[0017] An antenna 11 receives the transmitted electric wave transmitted from the base transceiver 
station which is not illustrated, and outputs it to a receiving circuit 13. The radio-fleld-intensity judging 
circuit 12 detects the radio-field-intensity level of the received electric wave inputted into a receiving 
circuit 13 from an antenna 11. and outputs the radio-field-intensity level data to a receiving circuit 13. 
[0018] It outputs the radio-field-intensity level data of a received electric wave inputted from the radio- 
field-intensity judging circuit 12 to CPU 16 while changing it into digital data and outputting it to CPU16 
as received data, after a receiving circuit 13 detects and amplifies the received electric wave inputted 
from an antenna 11. A power supply section 14 supplies the power for driving each part of the message 
receiving set 1 . 

[0019] The electrical-potential-difference judging circuit 15 detects the supply voltage level of a power 
supply section 14. and outputs the supply voltage level data to CPU16. CPU (Central Processing Unit)16 
The various control programs stored in ROM (Read Only Memory) with which the CPU16 interior is 
equipped, and which is not illustrated are followed. Are controlling each part of the message receiving 
set 1. and it is based on the message data contained in the received data inputted from a receiving 
circuit 13. While reading from ROM which does not illustrate character data, such as the alphabet 
corresponding to this message data, kana, and a figure Based on the radio-field-intensity level data 
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inputted from a receiving circuit 13 with received data, the reception mark gradation data corresponding 
' to this radio-field-intensity level are generated. 

[0020] Moreover, CPU16 generates the dc-battery mark gradation data corresponding to this supply 
voltage level based on the supply voltage level data inputted from the electrical-potential-difference 
judging circuit 15. And CPU16 indicates the icon menus, such as a reception mark and a dc-battery 
mark, by gradation by the concentration according to radio-field-intensity level or supply voltage level 
while it outputs the above-mentioned character data, reception mark gradation data, and dc-battery 
mark gradation data to the LCD controller driver 18 in the LCD module 17 and displays a message 
character with binary on the LCD panel 19. 

[0021] The LCD (Liquid Crystal Display) module 17 is constituted by the LCD controller driver 18 and 
the LCD panel 19. and it indicates the icon menus, such as a reception mark and a dc-battery mark, by 
gradation by the concentration according to radio-field-intensity level or supply voltage level while it 
displays a message character with binary on the LCD panel 19 based on the character data, reception 
mark gradation data, and dc-battery mark gradation data which are inputted into the LCD controller 
driver 18 from CPU 16. 

[0022] Drawing 2 is the detailed block diagram of the LCD module 1 7 shown in drawing 1 . In this 
drawing 2 . the LCD module 17 is constituted by the LCD controller driver 18, the LCD panel 19. the 
heat sealing 24 for scan signals, and the heat sealing 25 for status signals, and message indicator field 
1 9a and icon viewing-area 1 9b are further prepared in the LCD panel 19. 

[0023] Liquid crystal is enclosed between the transparence glass substrates of a pair, and the LCD 
panel 1 9 displays a message character and an icon menu on the LCD panel 1 9 concerned by impressing 
predetermined driver voltage to this enclosed liquid crystal. 

[0024] This LCD panel 19 is constituted by icon viewing-area 19b which opposite arrangement of two or 
more scan electrodes and signal electrodes is carried out at the transparence glass substrate of said 
pair, and indicates message indicator field 19a which displays a message character with binary, and the 
reception mark 22 and the dc-battery mark 23 by gradation by the concentration according to radio- 
field-intensity level or supply voltage level. 

[0025] A total of 50 signal electrodes with which a total of 16 scan electrodes which impress the scan 
signals com1-com16 with which message indicator field 19a is inputted into one opposed face of the 
transparence glass substrate of said pair from the LCD controller driver 18 impress the status signals 
seg1-seg50 inputted into the opposed face of another side from the LCD controller driver 18 again are 
formed. 

[0026] Each pixel for opposite arrangement being carried out in the rectangular direction every 
character viewing area 21 of message indicator field 19a. and displaying a character pattern with binary 
at each crossover location of this two or more scan electrodes and signal electrode, as for the scan 
electrode and signal electrode of these plurality is formed in the shape of a matrix. 

[0027] If the character viewing area 21 for one character is looked at concretely, as shown in drawing 2 
In the character viewing area 21 which a scan drive is carried out with the scan signals com1-com8 and 
status signals seg1-seg5. and displays the character pattern for one character with binary Opposite 
arrangement of a total of eight scan electrodes which impress the scan signals com1-com8. and a total 
of five signal electrodes which impress status signals seg1-seg5 is carried out in the rectangular 
direction at the transparence glass substrate top of a pair, and a total of 40 pixels are formed in each 
point of this scan electrode and signal electrode. 

[0028] In the character viewing area 21 . it is arranged in a longitudinal direction at five pieces, it is 
arranged in the shape of [ eight ] a matrix in the lengthwise direction, and this a total of 40 pixel displays 
the character pattern for one character with binary by this a total of 40 pixel at the character viewing 
area 21. 

[0029] moreover, in message indicator field 19a constituted by two or more character viewing areas 21 
Opposite arrangement of a total of 16 scan electrodes which impress the scan signals com1-com16. and 
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a total of 50 signal electrodes which impress status signals seg1-seg50 is carried out in the rectangular 
direction at the transparence glass substrate top of a pair. The character viewing area 21 of the above- 
mentioned dot matrix stands in a row in ten longitudinal directions, this is further arranged by two lines 
in the lengthwise direction, and the message character to a maximum of 20 characters can be displayed. 
[0030] And as many as [ which constitute each character viewing area 21 of message indicator field 
19a ] a total of 800 pixels A scan drive is carried out by the time-sharing drive method later mentioned 
with the scan signals com1-com16 inputted through the heat sealing 24 for scan signals, and the heat 
sealing 25 for status signals from the LCD controller driver 18, and status signals seg1-seg50. The 
character pattern based on the received message data is displayed with binary on the LCD panel 19, 
and a message is transmitted to a user. On the other hand, two circular segment electrodes which carry 
out common impression of the status signal seg51 which two mark mold segment electrodes which 
impress the status signals seg61 and seg56 with which icon viewing-area 19b is inputted into one 
opposed face of the transparence glass substrate of said pair from the LCD controller driver 18 are 
formed, and is inputted into the opposed face of another side from the LCD controller driver 18 are 
formed. 

[0031] The reception mark 22 and the dc-battery mark 23 for opposite arrangement of these mark mold 
segment electrodes and circular segment electrodes being carried out at the transparence glass 
substrate of said pair, and indicating whenever [ exhausting / the receiving environment of a received 
electric wave or a power supply section 14 / cell ] by gradation by the concentration according to 
radio-field-intensity level or supply voltage level with this mark mold segment electrode and circular 
segment electrode by which opposite arrangement is carried out are formed. 

[0032] As shown in drawing 2 , a status signal seg61 is impressed to the mark mold segment electrode 
for reception mark 22 of icon viewing-area 19b from the LCD controller driver 18, and, specifically, a 
status signal seg56 is impressed to the mark mold segment electrode for dc-battery mark 23 from the 
LCD controller driver 18. Moreover, common impression of the status signal seg51 is carried out from 
the LCD controller driver 18 at the circular segment electrode the reception mark 22 and for dc-battery 
mark 23. 

[0033] Gradation control is carried out based oh the drive method later mentioned with the status 
signals seg51, seg56, and seg61 inputted through the heat sealing 24 for scan signals, and the heat 
sealing 25 for status signals from the LCD controller driver 18, and this reception mark 22 and the dc- 
battery mark 23 are expressed as the concentration according to the radio-field-intensity level and the 
supply-voltage level which were detected on the LCD panel 19, and transmit whenever [ exhausting / a 
received electric-wave environment or / cell ] to a user. 

[0034] The heat sealing 24 for scan signals is heat sealing which printed the thermoplastic paste and 
formed the signal line on polyester film, and impresses the scan signals com1-com16 and status signals 
seg56 and seg61 which are outputted from the LCD controller driver 18 to each corresponding electrode 
formed in one opposed face of the LCD panel 19. 

[0035] Moreover, similarly, the heat sealing 25 for status signals is heat sealing which printed the 
thermoplastic paste and formed the signal line on polyester film, and impresses the status signals segl- 
seg50 outputted from the LCD controller driver 18, and seg51 to each corresponding electrode formed 
in the opposed face of another side of the LCD panel 19. 

[0036] The LCD controller driver 18 generates the scan signals com1-com16 and status signals segl- 
seg50 for carrying out the scan drive of as many as [ which have been arranged in the shape of a matrix 
every character viewing area 21 in message indicator field 19a on the LCD panel 19 ] a total of 800 
pixels based on the character data inputted from CPU16 of drawing 1 . 

[0037] Moreover, the LCD controller driver 18 is based on the reception mark gradation data and dc- 
battery mark gradation data which are inputted from CPU16 of drawing 1 , and generates the status 
signals seg51, seg56, and seg61 for carrying out gradation control of the reception mark 22 and the dc- 
battery mark 23 of icon viewing-area 19b on the LCD panel 19. 
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[0038] And the LCD controller driver 18 outputs the scan signals com1-com16 which carried out 
[ above-mentioned ] generation, status signals seg1-seg50, and seg51 f seg56 and seg61 to the LCD 
panel 19 through the heat sealing 24 for scan signals, and the heat sealing 25 for status signals. The 
above is the configuration of the message receiving set 1 in the gestalt of this operation. 
[0039] Next, actuation of the message receiving set 1 in the gestalt of this operation is explained. The 
message receiving set 1 in the gestalt of this operation indicates the reception mark 22 and the dc- 
battery mark 23 by gradation by the concentration according to radio-field-intensity level or supply 
voltage level while displaying a message character with binary on the LCD panel 19 using the LCD 
controller driver 18 which is a general-purpose liquid crystal drive circuit for a binary display. 
[0040] In drawing 1 , in order to report the receiving environment of a received electric wave to a user, 
the radio-field-intensity judging circuit 12 detects the radio-field-intensity level of the received electric 
wave inputted into a receiving circuit 13 through an antenna 11, and outputs the radio-field-intensity 
level data to a receiving circuit 13. In a receiving circuit 13, after detecting and amplifying the received 
electric wave received through the antenna 1 1, while changing into digital data and outputting to CPU16 
as received data, the radio-field-intensity level data of a received electric wave inputted from the radio- 
field-intensity judging circuit 12 are outputted to CPU 16. 

[0041] In order to report whenever [ exhausting / a power supply section 14 / cell ] to a user, the 
electrical-potential-difference judging circuit 15 detects the supply voltage level of a power supply 
section 14, and outputs the supply voltage level data to CPU 16. In order that CPU 16 may display this 
message data on message indicator field 19a of the LCD panel 19 based on the message data contained 
in the received data inputted from a receiving circuit 13 While reading from ROM which does not 
illustrate character data, such as the alphabet corresponding to the message data concerned, kana, and 
a figure The display gradient of the reception mark 22 displayed oh icon viewing-area 19b of the LCD 
panel 19 based on the radio-field-intensity level data inputted from a receiving circuit 13 with received 
data is determined, and reception mark gradation data are generated. 

[0042] Moreover, CPU 16 determines the display gradient of the dc-battery mark 23 displayed on icon 
viewing-area 19b of the LCD panel 19 based on the supply voltage level data inputted from the 
electrical-potential-difference judging circuit 15, and generates dc-battery mark gradation data. And 
CPU16 outputs the character data, reception mark gradation data, and dc-battery mark gradation data 
which carried out [ above-mentioned ] generation to the LCD controller driver 18 in the LCD module 17. 
[0043] The LCD controller driver 18 generates the scan signals com1-com16 and status signals segl- 
seg50 for carrying out the scan drive of as many as [ which have been arranged in the shape of a matrix 
every character viewing area 21 in message indicator field 19a on the LCD panel 19 ] a total of 800 
pixels based on the character data inputted from CPU16. 

[0044] And a scan drive is carried out by the time-sharing drive method with the scan signals coml- 
com16 and status signals seg1-seg50 which were generated in the LCD controller driver 18, and as 
many as [ above-mentioned ] a total of 800 pixels display a message character with binary. 
[0045] Here, the signal wave form for a binary display generated in the LCD controller driver 18 with 
reference to the timing chart shown in drawing 3 is explained. Drawing 3 is an example of the timing 
chart of the signal wave form which carries out the scan drive of each pixel in message indicator field 
1 9a, in drawing 3 R> 3 (a), drawing 3 (b) and drawing 3 (c) show a display signal wave form, and drawing 3 
(d) shows a liquid crystal drive wave for a scan signal wave form. 

[0046] In addition, although the scan drive of in message indicator field 19a on the LCD panel 19 as 
many as a total of 800 pixels is carried out with the time-sharing drive method in the message receiving 
set 1 in the gestalt of this operation as mentioned above, the 6 level driving method based on the 
electrical-potential-difference equalizing method is used for the detail also in the time-sharing drive 
method, the duty ratio is 1/16, and a bias ratio is 1/5. 

[0047] Moreover, with the message receiving set 1 in the gestalt of this operation, in order to prevent 
degradation of liquid crystal, when it drives with straight polarity in the 1st frame period, in the 2nd 
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frame period, the alternating current drive of the 1st and the 2nd frame period is carried out as one unit 
by driving by negative polarity. 

[0048] Sequential impression of the scan signals com1-com16 is carried out to the scan electrode 
which has a total of 16 in the scan electrode and signal electrode by which opposite arrangement was 
carried out in the rectangular direction which forms the pixel which amounts to a total of 800 pieces in 
message indicator field 19a. 

[0049] The scan signal wave form (continuous line) shown in drawing 3 (a) is a signal wave form of the 
scan signal com 1 impressed to the head location of a frame from the selection electrical potential 
difference being impressed to the scan electrode of the maximum upper case among the scan 
electrodes which have a total of 1 6 at a rate of 1/1 6 frame. Moreover, the scan signal wave form 
(dotted line) shown in drawing 3 (a) is a signal wave form of the scan signal com 2 impressed [ from the 
location to which it went by 1/16 frame from the head of a frame ] from a top to scan [ the 2nd step 
of] electrode among the scan electrodes which have a total of 16 from the selection electrical potential 
difference being impressed at a rate of 1/16 frame. 

[0050] In the LCD controller driver 18, the scan signals com1-com16 of a signal wave form which is 
mentioned above for every scan electrode are generated, and sequential impression of the generated 
scan signals com1-com16 is carried out at the scan electrode which corresponds through the heat 
sealing 24 for scan signals. 

[0051] On the other hand, status signals seg1-seg50 are impressed in the rectangular direction which 
forms the pixel which amounts to a total of 800 pieces in message indicator field 19a to the signal 
electrode which has a total of 50 in the scan electrode and signal electrode by which opposite 
arrangement was carried out. 

[0052] The display signal wave form of an OFF wave is shown for the display signal wave form of an ON 
wave in drawing 3 (b) at drawing 3 (c). In case sequential impression of the scan signals com1-com16 is 
carried out to the scan electrode which has a total of 16 by the LCD controller driver 18, the status 
signal of an ON wave It is made to synchronize with the impression of a scan signal to this scan 
electrode, and is impressed to the scan electrode corresponding to the pixel which carries out ON 
actuation among a total of 50 pixels formed in each intersection of one scan electrode which a scan 
signal is impressed and is in a selection condition, and the signal electrode which has a total of 50. 
[0053] The display signal wave form (continuous line) of an ON wave shown in drawing 3 (b) From ON 
state voltage being impressed to the head location of a frame at a rate of 1/16 frame It is the display 
signal wave form where the scan electrode of the maximum upper case is impressed to the period in a 
selection condition among the scan electrodes which have a total of 16 to the scan electrode 
corresponding to the pixel which carries out ON actuation among a total of 50 pixels formed in each 
intersection of the scan electrode of this maximum upper case, and the signal electrode which has a 
total of 50. 

[0054] Moreover, the display signal wave form (dotted line) of an ON wave shown in drawing 3 (b) From 
ON state voltage being impressed at a rate of 1/16 frame from the location to which it went by 1/16 
frame from the head of a frame It is the display signal wave form where scan [ the 2nd step of ] 
electrode is impressed to the period in a selection condition from a top among the scan electrodes 
which have a total of 16 to the scan electrode corresponding to the pixel which carries out ON 
actuation among a total of 50 pixels formed in each intersection of scan [ the 2nd step of] electrode, 
and the signal electrode which has a total of 50 from on this. 

[0055] On the other hand, in case sequential impression of the scan signals com1-com16 is carried out 
to the scan electrode which has a total of 16. an off wave-like status signal It is made to synchronize 
with the impression of a scan signal to this scan electrode, and is impressed to the scan electrode 
corresponding to the pixel which carries out off actuation among a total of 50 pixels formed in each 
intersection of the one scan electrode and a total of 50 signal electrodes which a scan signal is 
impressed and are in a selection condition. 
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[0056] The display signal wave form of an OFF wave shown in drawing 3 (c) ON state voltage is not 
impressed in a frame, but it always becomes a fixed signal wave form irrespective of which scan 
electrode is in a selection condition. It is the display signal wave form impressed to the scan electrode 
corresponding to the pixel which carries out off actuation among a total of 50 pixels formed in each 
intersection of one scan electrode which a scan signal is impressed and is in a selection condition, and 
the signal electrode which has a total of 50. 

[0057] The wave-like status signals seg1-seg50 ON wave-like [ which is impressed to the signal 
electrode which has a total of 50 in the LCD controller driver 18 based on the character data inputted 
from CPU16 ], or off are generated, and it is impressed by the signal electrode which the generated 
status signals seg1~seg50 are synchronized with the impression of a scan signal to the scan electrode 
which has a total of 16, and corresponds through the heat sealing 25 for status signals all at once. 
[0058] On the other hand, the liquid crystal drive wave shown in drawing 3 (d) and drawing 3 (e) shows 
the liquid crystal drive wave added between the counterelectrodes of each intersection of the scan 
electrode and signal electrode by which opposite arrangement is carried out in the rectangular direction 
with the scan signal mentioned above and a status signal, and shows the liquid crystal drive wave of an 
OFF wave to drawing 3 (d) for the liquid crystal drive wave of an ON wave at drawing 3 (e). 
[0059] The liquid crystal drive wave of an ON wave shown in drawing 3 (d) The inside of the scan 
electrode which has a total of 16 by the LCD controller driver 18, To the scan electrode of the 
maximum upper case at the period when the scan signal com 1 shown as a continuous line is impressed 
to drawing 3 (a) When the status signal of an ON wave shown as a continuous line is impressed to 
drawing 3 (b) to either of the display electrodes which have a total of 50, it is the liquid crystal drive 
wave added between the counterelectrodes of the intersection of the scan electrode of the maximum 
upper case, and the signal electrode with which the status signal of an ON wave was impressed. 
[0060] The LCD controller driver 18 makes the orientation of the liquid crystal molecule in the liquid 
crystal layer between said counterelectrodes shift to an ON state by this liquid crystal drive wave. 
Moreover, the liquid crystal drive wave of an OFF wave shown in drawing 3 (e) The inside of the scan 
electrode which has a total of 16 by the LCD controller driver 18, To the scan electrode of the 
maximum upper case at the period when the scan signal com 1 shown as a continuous line is impressed 
to drawing 3 (a) When the status signal of an OFF wave shown as a continuous line is impressed to 
drawing 3 (c) to either of the display electrodes which have a total of 50, it is the liquid crystal drive 
wave added between the counterelectrodes of the intersection of the scan electrode of the maximum 
upper case, and the signal electrode with which the status signal of an OFF wave was impressed. 
[0061] The LCD controller driver 18 makes the orientation of the liquid crystal molecule in the liquid 
crystal layer between said counterelectrodes shift to an OFF state by this liquid crystal drive wave. 
Thus, the orientation of the liquid crystal molecule in the liquid crystal layer between each 
counterelectrode shifts to an ON state or an OFF state based on the liquid crystal drive wave added 
between counterelectrodes. 

[0062] The liquid crystal drive wave added between each counterelectrode with the scan signal 
impressed to each scan electrode and a signal electrode and a status signal is controlled by the LCD 
controller driver 18, and a character pattern is displayed by carrying out binary control of the brightness 
for every pixel based on the orientation condition of the liquid crystal molecule of the two above- 
mentioned pattern in a liquid crystal layer. 

[0063] therefore, in the LCD controller driver 18 While carrying out sequential impression of the scan 
signals com1-com16 to the scan electrode which has a total of 16, it is made to synchronize with the 
impression of a scan signal to this scan electrode. Said ON wave, Or by impressing off wave-like status 
signals all at once to the signal electrode which has a total of 50 The scan drive of as many as [ which 
are formed in the rectangular direction at each intersection of the a total of 16 scan electrodes and a 
total of 50 signal electrodes by which opposite arrangement was carried put ] a total of 800 pixels is 
carried out, the character pattern based on the received message data is displayed with binary on the 
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LCD panel 19, and a message is transmitted to a user. 

[0064] On the other hand, the LCD controller driver 18 is based on the reception mark gradation data 
and dc-battery mark gradation data which are inputted from CPU16, and generates the status signals 
seg51, seg56, and seg61 for carrying out gradation control of the reception mark 22 and the dc-battery 
mark 23 of icon viewing-area 19b on the LCD panel 19. 

[0065] That is, gradation control is carried out by the status signals seg51, seg56, and seg61 generated 
by the LCD controller driver 18 which is a general-purpose liquid crystal drive circuit for a binary display, 
and a gradation indication of the reception mark 22 and the dc-battery mark 23 of icon viewing-area 19b 
is given by the concentration according to radio-field-intensity level or supply voltage level. 
[0066] Below, the gradation control approach of the icon menu using the LCD controller driver 18 which 
is a general-purpose liquid crystal drive circuit for a binary display is described. First, it computes by the 
formula about the effective voltage value of a liquid crystal drive wave added between the 
counterelectrodes at the time of said ON state in the case of making the orientation of the liquid crystal 
molecule in the liquid crystal layer between counterelectrodes shift to an ON state or an OFF state with 
the time-sharing drive method mentioned above, and displaying a message character with binary, or an 
OFF state. 

[0067] However, in a duty ratio, 1/16 and a bias ratio shall calculate as Vop=V5-V0 further as 1/5. 
[0068] 

[Equation 1] 

*>&amELm=j^Vo»\^&2j =0. 3162V op -.(I) 

* 7 *»*£« = / jL(i.Vb p) 2 + JL£<Y2J$ =0. 2449Vo P - (2) 
v 1 6 5 1 6 5 

On the other hand, in gradation control of the reception mark 22 and the dc-battery mark 23 in icon 
viewing-area 19b, it uses that the electric optical property of the liquid crystal enclosed with the LCD 
panel 1 9 has an effective voltage dependency. 

[0069] As shown in drawing 2 . common impression of the status signal seg51 is carried out from the 
LCD controller driver 18 at the circular segment electrode the reception mark 22 and for dc-battery 
mark 23 in icon viewing-area 19b. Moreover, a status signal seg56 is impressed to the mark mold 
segment electrode for dc-battery mark 23 for a status signal seg61 from the LCD controller driver 18 at 
the mark mold segment electrode for reception mark 22. 

[0070] Here, the status signal seg61 and status signal seg56 which are impressed to the two above- 
mentioned mark mold segment electrodes are a status signal used only as the object for the reception 
mark 22, or an object for the dc-battery mark 23, respectively. 

[0071] Therefore, one status signal does not need to perform the scan drive of a total of 16 pixels like 
the status signals seg1-seg50 used on the occasion of the time-sharing drive method mentioned above, 
and all the one-frame periods of the status signal concerned can be used for the scan drive of one 
reception mark 22 or the dc-battery mark 23. 

[0072] Then, gradation control of the reception mark 22 and the dc-battery mark 23 is performed by 
controlling that the electric optical property of liquid crystal has an effective voltage dependency, i.e., 
the pulse width of the ON state voltage of a liquid crystal drive wave added paying attention to the 
orientation of a liquid crystal molecule having an effective voltage dependency between the mark mold 
segment electrodes and circular segment electrodes by which opposite arrangement is carried out. 
[0073] By making into an off wave the status signal seg51 which carries out common impression, when 
the effective voltage value of a liquid crystal drive wave at the time of changing the impression time 
amount (pulse width) of the ON state voltage within an one-frame period to this circular segment 
electrode about the status signal seg56 impressed to the mark mold segment electrode by which 
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opposite arrangement is carried out. respectively, or a status signal seg61 is computed by the formula, it 
is always as follows at the two above-mentioned circular segment electrodes. However, let values, such 
as a duty ratio and a bias ratio, be the same values as the case of the time-sharing drive method 
mentioned above. 
[0074] 

[Equation 2] • 

HttmEEfil=/il(i.Vopj -0. 3162Vop - (3) 
>/ 16 5 



SfeSSmEEfS-/ -JL(i.Vop) 2 -0. SOOOVop ••• <4) 



*amffifll=/-?-(i.Vopf -0. 2828Vop -(B) 
V 16 5 



g£3!lttffffi=/-!L(Avop) Z = 0. 2646 Vop - (6) 
\l 1 6 5 

Se8jfg£Effi=/ JL-T-ivop) 2 =0. 2449 Vop ••• (7) 
V 16 5 

A formula (3) the effective voltage value at the time of impressing ON state voltage at a rate of 10/16 
per frame here a formula (4) Similarly the effective voltage value at the time of impressing ON state 
voltage at a rate of 9/16 per frame a formula (5) At a rate of 8/16 per frame, a formula (6) is the rate of 
7/16 per frame, and a formula (7) shows the effective voltage value at the time of impressing ON state 
voltage at a rate of 6/1 6 per frame. 

[0075] It turns out that it states below from the above-mentioned formula (1) - a formula (7). Namely, 
the effective voltage value of a liquid crystal drive wave added between the mark mold segment 
electrodes and circular segment electrodes by which opposite arrangement is carried out in icon 
viewing-area 19b The status signal seg51 impressed to a circular segment electrode is more nearly 
always than a formula (1) and a formula (3) made into an off wave. The status signal seg56 impressed to 
each mark mold segment electrode, or it becomes the effective voltage value of a liquid crystal drive 
wave at the time of the ON state added between counterelectrodes with the time-sharing drive method 
mentioned above by 10/16 coming out comparatively per frame about the signal wave form of a status 
signal seg61, and impressing ON state voltage, and the same value. 

[0076] therefore, the orientation condition of a liquid crystal molecule equivalent to the ON state at the 
time of the binary display by the time-sharing drive method mentioned above can be acquired by 10/16 
coming out comparatively per frame about the signal wave form of said status signal seg56 or a status 
signal seg61. and impressing ON state voltage, and the reception mark 22 and the dc-battery mark 23 
can be expressed as brightness (shade) equivalent to the ON state at the time of a binary display. 
[0077] Moreover, by making said status signal seg51 into an OFF wave, the effective voltage value of a 
liquid crystal drive wave which joins said both segment inter-electrode is impressing ON state voltage at 
6/16 of a rate per frame about the signal wave form of said status signal seg56 or a status signal seg61. 
and always turns into an effective voltage value of a liquid crystal drive wave at the time of the OFF 
state added between counterelectrodes with the time-sharing drive method mentioned above, and the 
same value from a formula (2) and a formula (7). therefore, the orientation condition of a liquid crystal 
molecule equivalent to the OFF state at the time of the binary display by the time-sharing drive method 
mentioned above can be acquired by 6/16 coming out comparatively per frame about the signal wave 
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form of said status signal se g 56 or a status signal seg61. and impressing ON state voltage, and the 
reception mark 22 and the dc-battery mark 23 can be expressed as brightness (shade) equivalent to the 
OFF state at the time of a binary display. 

[0078] Furthermore, the effective voltage value of a liquid crystal drive wave which joins said both 
segment inter-electrode Said status signal seg51 is more nearly always than a formula (1) - a formula 
(7) made into an off wave. Said status signal seg56, or it becomes a new effective voltage value during 
the time of the ON state added between counterelectrodes with the time-sharing drive method 
mentioned above by per [ 7 ] frame / 16 - 9/16 coming out comparatively about the signal wave form of 
a status signal seg61. and impressing ON state voltage, and an OFF state. 

[0079] Therefore, said status signal seg56, By or the thing for which ON state voltage is impressed 
about the signal wave form of a status signal seg61 per [ 7 ] frame / at a rate of 16 - 9/16 The 
orientation condition of the new liquid crystal molecule between the ON state at the time of the binary 
display by the time-sharing drive method mentioned above and an OFF state can be acquired, and it 
becomes possible to express the reception mark 22 and the dc-battery mark 23 as the new middle 
brightness between the ON state at the time of a binary display, and an OFF state (shade). 
[0080] Here, the signal wave form for a gradation display generated in the LCD controller driver 18 with 
reference to the timing chart shown in drawing 4 is explained. Drawing 4 is an example of the timing 
chart of the signal wave form which carries out gradation control of the dc-battery mark 23 in icon 
viewing-area 19b. in drawing 4 (a), drawing 4 (b) shows the signal wave form of a status signal seg56. 
and drawing 4 (c) and drawing 4 (d) show a liquid crystal drive wave for the signal wave form of a status 

signal seg51. _ 
[0081] A status signal seg51 is a status signal of an OFF wave which carries out common impression to 
the circular segment electrode of icon viewing-area 19b. and as shown in drawing 4 (a). ON state 
voltage is not impressed in a frame, but it always serves as a fixed signal wave form. Moreover, the 
signal wave form (continuous line) of the status signal seg56 which impresses a status signal seg56 to 
the mark mold segment electrode for dc-battery mark 23. and is shown in drawing 4 (b) is for acquire 
the orientation condition of a liquid crystal molecule equivalent to the OFF state at the time of the 
binary display by the time-sharing drive method mentioned above from ON state voltage be impressed 
at a rate of 6/1 6 frame from the head location of a frame. 

[0082] Furthermore, the signal wave form (dotted line) of the status signal seg56 shown in drawing 4 (b) 
is for acquiring the orientation condition of the new liquid crystal molecule between the ON state at the 
time of the binary display by the time-sharing drive method mentioned above, and an OFF state from 
ON state voltage being impressed at a rate of 8/16 frame from the head location of a frame. On the 
other hand, the liquid crystal drive wave shown in drawing 4 (c) and drawing 4 (d) shows the liquid 
crystal drive wave added between the mark mold segment electrodes for a dc-battery mark and circular 
segment electrodes by which opposite arrangement is carried out with the status signal seg51 
mentioned above and a status signal seg56. 

[0083] The liquid crystal drive wave shown in drawing 4 (c) is a liquid crystal drive wave which joins the 
above-mentioned both segment inter-electrode with the status signal seg51 shown in drawing 4 (a), and 
the status signal seg56 (continuous line) shown in drawing 4 (b). The LCD controller driver 18 is made to 
shift to the OFF state at the time of the binary display by the time-sharing drive method which 
mentioned above the orientation of the liquid crystal molecule in a both segment inter-electrode liquid 
crystal layer by this liquid crystal drive wave, and an equivalent condition. 

[0084] Moreover, the liquid crystal drive wave shown in drawing 4 (d) is a liquid crystal drive wave which 
joins said both segment inter-electrode with the status signal seg51 shown in drawing 4 (a), and the 
status signal seg56 (dotted line) shown in drawing 4 (d). The LCD controller driver 18 is made to shift to 
the new orientation condition between the ON state at the time of the binary display by the time- 
sharing drive method which mentioned above the orientation of the liquid crystal molecule in a both 
segment inter-electrode liqufd crystal layer by this liquid crystal drive wave, and an OFF state. 
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[0085] Thus, the orientation of the liquid crystal molecule in a both segment inter-electrode liquid 
crystal layer shifts to the ON state at the time of the binary display by the time-sharing drive method 
mentioned above, an OFF state, an equivalent condition, or the new orientation condition between this 
ON state and OFF state based on the liquid crystal drive wave which joins both segment inter-electrode. 
[0086] therefore, in the LCD controller driver 18 It is based on the dc-battery mark gradation data 
inputted from CPU16. The status signal seg51 and status signal seg56 for displaying the dc-battery 
mark 23 with many gradation are generated. By controlling the orientation condition of the liquid crystal 
molecule in the liquid crystal layer between a mark mold segment electrode and a circular segment 
electrode with the generated status signal, and carrying out gradation control of the brightness The dc- 
battery mark 23 is indicated by gradation by the concentration according to supply voltage level, and 
whenever [ exhausting / cell ] is transmitted to a user. 

[0087] moreover, in the message receiving set 1 in the gestalt of this operation By the same gradation 
control approach, it is based on the reception mark gradation data inputted from CPU 16. By controlling 
the orientation condition of the liquid crystal molecule in the liquid crystal layer between the mark mold 
segment electrode for reception mark 22. and a circular segment electrode using a status signal seg51 
and a status signal seg61. and carrying out gradation control of the brightness The reception mark 22 is 
indicated by gradation by the concentration according to radio-field-intensity level, and a received 
electric-wave environment is transmitted to a user. 

[0088] The above is explanation of the message receiving set 1 in the gestalt of this operation of 
operation, in addition, in the message receiving set 1 in the gestalt of this operation In case gradation 
control of the reception mark 22 and the dc-battery mark 23 is performed The inside of two status 
signals impressed to a mark mold segment electrode and a circular segment electrode. Although the 
gradation display of the reception mark 22 and the dc-battery mark 23 is realized by always making one 
status signal into an off wave, and controlling the impression time amount (pulse width) of the ON state 
voltage within an one-frame period about the status signal of another side As for this, it is natural that 
you may be what is not limited to said contents and always makes one status signal an ON wave etc. 
[0089] Moreover, although the gradation display of the reception mark 22 and the dc-battery mark 23 is 
realized in the message receiving set 1 in the gestalt of this operation using two status signals as 
mentioned above, this of it being good also as a configuration which uses two scan signals is natural. 
[0090] Furthermore, although considered as the configuration which indicates the reception mark 22 and 
the dc-battery mark 23 in icon viewing-area 19b by gradation in the message receiving set 1 in the 
gestalt of this operation in the transparence glass substrate top of the pair with which liquid crystal was 
enclosed, this is good also as a configuration which indicates the pixel of arbitration by gradation out of 
the pixel group which is not limited to said contents and has been arranged in the shape of a matrix in 
message region 1 9a. 

[0091] Triggered by the above mentioned, with the message receiving set 1 in the gestalt of this 
operation The inside of two or more scan electrodes by which opposite arrangement was carried out 
into message region 19a at the shape of a matrix between the transparence glass substrates of the pair 
with which liquid crystal was enclosed, and two or more signal electrodes, A scan signal and a status 
signal are impressed to one electrode group, and either said scan signal or said status signal is 
impressed to the electrode group of another side. The scan signals of the same class Or in case status 
signals are impressed to a counterelectrode. it becomes possible by controlling the impression time 
amount of at least one of the two of the signal of the same class to carry out the gradation drive of the 
liquid crystal between said counterelectrodes. 

[0092] Therefore, by controlling the impression time amount of the liquid crystal driver voltage added 
between counterelectrodes with the same kind concerned of two signals using two signals of the same 
class out of two kinds of signals for a binary display (a status signal and scan signal) The gradation drive 
of the liquid crystal between the counterelectrodes of arbitration can be carried out out of the 
counterelectrode group arranged in the shape of a matrix in message region 19a, and it becomes 
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possible to perform a gradation display easily using the general-purpose liquid crystal drive circuit for a 
binary display. 

[0093] Moreover, the opposite segment electrode in icon viewing-area 19b prepared between the 
transparence glass substrates of the pair with which liquid crystal was enclosed apart from the 
counterelectrode group arranged in the shape of a matrix in message region 19a is received. In case the 
scan electrodes or status signals of the same class is impressed, it becomes possible by controlling the 
impression time amount of at least one of the two of the signal of the same class to carry out the 
gradation drive of the liquid crystal of said opposite segment electrode. 

[0094] Therefore, by controlling the impression time amount of the liquid crystal driver voltage which 
joins opposite segment inter-electrode with the same kind concerned of two signals using two signals of 
the same class out of two kinds of signals for a binary display (a status signal and scan signal) The 
gradation drive of the opposite segment inter-electrode liquid crystal in icon viewing-area 19b prepared 
apart from the counterelectrode group in message region 19a can be carried out, and it becomes 
possible to perform a gradation display easily using the general-purpose liquid crystal drive circuit for a 
binary display. 

[0095] Furthermore, it becomes possible to carry out the gradation drive of the opposite segment inter- 
electrode liquid crystal between the counterelectrodes in said message region 19a, or in said icon 
viewing-area 19b by making into status signals the signal of the same class impressed to said 
counterelectrode, impressing the status signal of an OFF wave as one status signal, and impressing the 
status signal which controlled the pulse width of ON state voltage as a status signal of another side. 
[0096] Therefore, since the gradation drive of the said opposite segment inter-electrode liquid crystal 
can be carried out between said counterelectrodes by making one status signal into an OFF wave 
between the two status signals concerned, controlling the pulse width of the ON state voltage of the 
status signal of another side using two status signals for a binary display, and controlling the impression 
time amount of the liquid crystal driver voltage added between counterelectrodes, it becomes possible 
to perform a gradation display control more simply. 

[0097] As mentioned above, although this invention was concretely explained based on an example of 
the gestalt of operation, as for this invention, it is needless to say for it to be able to change suitably in 
the range which is not limited to the gestalt of the above-mentioned implementation and does not 
deviate from the summary. 

[0098] For example, although the objects by which gradation control is carried out are only two icon 
menus, the reception mark 22 and the dc-battery mark 23, in the message receiving set 1 in the gestalt 
of this operation, this is not limited to said contents and it is natural that you may be things other than 
an icon menu. 

[0099] Moreover, although the message receiving set 1 in the gestalt of this operation explained the 
case where the LCD panel 19 which enables the gradation display by brightness (shade) was used If it 
applies to the LCD panels for color displays, such as the STN (super twisted nematic) panel which 
controls the orientation of a liquid crystal molecule based on the liquid crystal drive wave to which this 
invention is impressed by the liquid crystal layer, and controls coloring It becomes possible to realize a 
multicolor display using the general-purpose liquid crystal drive circuit for 2 color specification. 
[0100] 

[Effect of the Invention] According to the liquid crystal display approach according to claim 1, two 
signals of the same class are used out of two kinds of signals for a binary display (a status signal and 
scan signal). By controlling the impression time amount of the liquid crystal driver voltage added 
between counterelectrodes with the same kind concerned of two signals The gradation drive of the 
liquid crystal between the counterelectrodes of arbitration can be carried out out of the 
counterelectrode group arranged in the shape of a matrix between the substrates of the pair which **** 
liquid crystal, and it becomes possible to perform a gradation display easily using the general-purpose 
liquid crystal drive circuit for a binary display. Consequently, it becomes possible to realize a gradation 
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display by cheap circuitry, and miniaturization of a liquid crystal display which performs a gradation 
display, and low cost-ization can be realized. 

[0101] Moreover, according to the liquid crystal display approach according to claim 2, two signals of the 
same class are used out of two kinds of signals for a binary display (a status signal and scan signal). By 
controlling the impression time amount of the liquid crystal driver voltage added between 
counterelectrodes with the same kind concerned of two signals The gradation drive of the liquid crystal 
between the counterelectrodes prepared apart from the counterelectrode group arranged in the shape 
of a matrix between the substrates of the pair which **** liquid crystal can be carried out, and it 
becomes possible to perform a gradation display easily using the general-purpose liquid crystal drive 
circuit for a binary display. Consequently, it becomes possible to realize a gradation display by cheap 
circuitry, and miniaturization of a liquid crystal display which performs a gradation display, and low cost- 
ization can be realized. 

[0102] Furthermore, since the gradation drive of the liquid crystal between said counterelectrodes can 
be carried out by making one status signal into an OFF state between the two status signals concerned, 
controlling the impression time amount of the status signal of another side using two status signals for a 
binary display, and controlling the impression time amount of the liquid crystal driver voltage added 
between counterelectrodes according to the liquid crystal display approach according to claim 3, it 
becomes possible to perform a gradation display control more simply. Consequently, it becomes possible 
to realize a gradation display by cheaper circuitry, and miniaturization of a liquid crystal display which 
performs a gradation display, and low cost-ization can be realized. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the message receiving set which applied this invention. 
[Drawing 2] It is the detailed block diagram of the LCD module of drawing 1 . 

[Drawing 3] It is an example of the timing chart of the signal wave form which carries out the scan drive 
of each pixel in a message indicator field. 

[Drawing 4] It is an example of the timing chart of the signal wave form which carries out gradation 
control of the dc-battery mark in an icon viewing area. 
[Description of Notations] 

I Message Receiving Set 

I I Antenna 

12 Radio-Field-Intensity Judging Circuit 

13 Receiving Circuit 

14 Power Supply Section 
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15 Electrical-Potential-Difference Judging Circuit 

16 CPU 

17 LCD Module 

18 LCD Controller Driver 

19 The LCD Panel 

19a Message indicator field 
19b Icon viewing area 

21 Character Viewing Area 

22 Reception Mark 

23 Dc-battery Mark 

24 Heat Sealing for Scan Signals 

25 Heat Sealing for Status Signals 
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AW* 4g £ SUIE A y t-' U - v - £ pgHx- * S^V >T 
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1 

|6iE«an. j£3fc«#i*S«*t*ttlE*aSlC*n 

^nepira bfc#&«ft*aib bxs^raia? £fT& o 
aEaa©s6SE«a. astx*. naE&8c©fi*tma© 
bijou 

«•«§• © Hna»— # £ ep Jo u x \ 

MtWftiTftlBK. B-«a©«*J©d>& 

-?nsi jn l^*^ a® £ mm v xm^wm £ ft tt o aa 
aE-»©a«MfcfflE«»©:£aaaiaEaR©« 

^«aitt9JK»fa«a*Rttfc*jSa«*aaU 

a. *aMi*ira±*BiiiDfsa£. h-is<ooto* 

* < t *>*#©{$ Joi$P.fl £ bfc d t K ± 0 flUC** 
att©*a£KMKI&?a i t 

w«fl3] aEjefflaaicBiiirt-iH-aa©®* 

Ao» -^o^m^t^x-ty^m^m^mn^mta 
u 

JOLT, 

ME**6j«aM©aa*«naiw* cts»atTs 

M*ai. S&tt. a**2E*©aa«*#a. 
[»a©#afcttW] 
[0 0 0 1] 

[»a©«-i-*a«#iFJ #fswte, aaa*#afc« 

[0 0 0 2] 

*;i<Ttt, aa©»ASft*-*t©asa#5*sa©- 
#©Wfaafc:jfc*«B»0a#6*aa*tfHJJo3*i* 

^«K»EiBS*»6**«^**Hiiosnaa»©fli^«a 

tt, ttEHtf©jSa#7*a«KVhU*;*ttK**0lE 



(2) 

»iB]E«snfca»©*SE«aRtf»#«at9Hinsn 
s^g^ts^ffl^ticiotiifa^matm^sa 

fc©#Xj&©aft«SMfcin]to*aflB»*fiEK*tft» 
T, miE&#fam@K©&BlJIfc£tt5&B B B#^©E|6] 

sawuTaaa^t^^fcttawHa-^x^aoa 

[0 0 0 3] £©J:5ttaA*a%2r&£JB<r'fc«EA*5*' 
io fi|«anK*>ift»i:*7a»© 27^->©iSIl 

mms^^HJini^'*2a*^ffl©iH.fflfSfta®iiHiKSffl 
©aa«ft**s«"x?tt» ±E£aufc*a«*tatf* 

vB*C£ oaEft»lfiiaawucliito**>*»i*7 
8»©»liB»«E»#fc:*^T, aE&ttfiBBIKI 

©«aaK*^«2/x^->©«a^©EiAitt«*3 

[0 0 0 4] 

20 aaa*s«K*nTf4. 2a*jsa©ajBBaB«i0 
c t * 6 . a a tf . s jRtvt ? x u - ^ - * 

[0 0 0 5] «a^*;i/±K*l»TaEAy5r'J 

30 2as^ffl©iafflasffii!iiHii»©ffi{rpga^ffl© 
*aa»iga*a&K:Ktt*»*iatftt6"f. aaena 
»a«aa&«aa:fc0. /hSMs. ftax^cxwt* 

fcti^5BIA*«»9fc. -e^T, #f£9Jtt, ±E^ 
SIC^*-T^^n^ ; t)©T*oT, 2fflS^ffl©iHffl^ 

«a»0a*at»T»na««:iaa:-r*«aa**a 

[0 0 0 6] 

i»H*»ft"r*fcft©^ft] a*aiEa©«a«« 
-»©aarafcttat«a-r*tt*>»c, 
40 ©j£a«ataa©«*aai:3&«Th'jir^ttc»iPiE 
ssn. ^aE«^ta*m^t*WE«a»fc-tn-tn 
BiJoLfc#e>as£Bi!ibT^ffla£fTfc3asa* 

&©a4§BB©3%. -^©ttapJcatE^ift^tHir 
Ea*«*£*9Hjnu a#©«a»ictt. BtE^sfi 
^. t>b<«, mEa*a^©wn*»-**BiaLT. 

aaicsiwrsBK* a— aa©a^©^*<tt>fr* 
©Bunaim sra^b^ditcto mEMi^aan©aa 
so *aaaa'i"*iii*aaibT^ft. 
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[0 0 0 7] Lfc^ot, m&1% 1 fE«©i£H*^7jft 

-jEF©«ffiSfcj£*«^£*s*^£*aiinu 
*f©<»jnfr— Trepan lt, m-mm<DM^.nnm±^ 
agt©{t^©'>fc < t hfrjsvmmmzfflwr c t 

[0 0 0 8] ioT, 2<S«*ffl©2a?S©{l*§- 

4tti«t*. 2ttawflJ©iJU8*fitti«lEltt£JBV»T 

»«j!tia»«lj*Tl»il*«**ll"J"*Jlt39«Pl«ta: 
0, BWI«**ff3tt5*»aw*«©'ha!fl5» 

[0 0 0 9] tt*«2E«©ifcli«3S2rSc»4. — 

»©StRWlc«li**J*i"* rn^c©^**® 
titR©«^««£#^Hj*;*ttfctti6ji2«an, £ 

t, mB-»©*«MfctaiEti*©3tSE«atwcaR 

©m#«ffit»i9JK»l««ff*l9:»tfc*w«««:»rt 

u ss&tAttSfcttUT, iwi-am©^s«ffira±. 
©^ < t -bftisommffl s esfi Lfc n t »w «k o we 

[0 0 10] UfctfoT, M*gi2E*©iSflai3R*tt 
Ttt, *fi**ttT*-*f©S«WK^MJ 
ftB2fi£ ftfcit&©?£3Em& t mi8c©<f*t«@ t fiWi: 

fete, «^{g^ii3±£H]SQ-r3®K:, ra-ass©fi#© 

< £ *> Mr* © BHnraiW * Mil t fc C t K «t D SUIH?* 

i6]ms©^ B B B ^pgisiSib-r-5 c: ta^Jtiifc*. 
[oon] J;^x. 2{i«^ffl©2a^©ffl^ (a* 
©f^6B-aa©2"p©«^*ffl 

iRj«a*ttt9Jn»ttfc»ra«fiiw©aft««PiK»'r 
zzttfTg. 2ita*ffl©iaffl*aK»iE«s*fflv»T 

0, RH«ij«*:fT&3*»«*£«©/hSMIS. {£3*b 



(3) 

4 

[0012] s&c, tf#«3fe«©ji£AS^7ji*t4, 

[0 0 13] Lfc*«'oT, ifi*S 3 !B^©f&AS^*i£ 

^|tl±<h U — 7J©S^{t^t£ LTt7«I©XSf^ 
io SBUPU ^©**(t*ilxTS]ilD&SHI£fflflLfc* 
jaMl^SBHHrT* £ £<C«t 0 ME**6l«fflBl©«A«:l* 

[0 0 14] £^>T. '2l$ifflC2 0©g/fIf4ffl 
ttfciU ffi#©3EjaMB*©Wil0l$rofci6IWUT, 

*aiauiaoto*«iiBib«ffi©9iini«fiHHfe«BW"r*i:t 

ICcfcO, ltG^i4««nQ©%ll%lttMSIb'r«^£A t T 

■©/hSMfc, tea* Mt£fl5l"r*£<*:J&*T#5. 
[0 0 15] 

ffi©£;K©#JB©-«SHffiKA^TftttWK:R?rr 
■5. ii~S4H #§S9l©iKSS*:£fe£)gflJbfci* 
ft«w*«©H!fi©»»©-W*K9!T*HT**. * 

-r. «j**Kii"r*. Hitt. 

**«©»»©»*«» illC^tLCDt 
30 ya-JH 2 M«fUB©i/U8^AI§EW>lH]g& 

T»5 L C D3 > h n-5 F5-f ;U 8 LC 
D/^JH 9±fc^*;t- -/*t7^^S 2<1T*^T 

> ^ - a - £ £ PgH 5 ck "5 »C L Z. £ lr S -5 . 

[0016] c©Hl£&fr>T. ^yt-i>SWMfill 
14, 7>x7"l 1. «IKiiatl£Blftl 2, S«[hI8S1 
3 , 1 4 . VfiEWSEOK 15. C P U 1 6 SCJJL 

CDti?a-*l 7CiOMSnT*D. L 
CDtya-Jl/ 1 7 14, L CD3 > hD— 7 H 7< A 1 

[0 0 17] 7>x:Mll4, H^U^l^HSfife^^ 

*. *S3ftSfiJJglEltt 1 2t4, 7>x^-l l*»6Sflll3 

»i 3CA*an*s««*©«»iS«u^**ai 
u, ^©m^siSu^-'i'x-^^smiHiKi 3»cai7j-r 

[0 0 18] fifiHBl 3tt,'7>rtl 1 *5A*S 

^ut, sMf-^tttcpu i 6 tctn^-r £>££*> 

so Jc, m&5Sg2|MJ5£lllKl 2*v5A73SnsS[t€iS©€ 
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&&g. £ c p u i 6 \zmt>? mais? 1 

[0019] «JE¥IJs£!p|S& 1 5 «. 1 4 ©&&« 

Sl^l^&tiJU f©ftMfEl"<;i'T-^*CPU 
16l;aiW5. CPU (Central Processing Unit ) 
1611 CPU 1 6ftSBlC{fifc>303rcLfc^ROM (Re 
ad Only Memory) iCte^SftT^SSa^l/n^A 

[0 0 2 0] CPU1 61i. «£¥!l£SKl 5fr 

^A^sn^^mffiu^u^-^icScf^T, £©& 

^fiTT*. fLT, CPU16I1 ±fe*^7^^x- Jo 

-^SLCDtyaHU 7rtOLCD3>hD-7 H 
7-f/tl 8fcffl*U LCD/WH 9±»C^y-fe— 
7? 2 gffiV-^-^A 

[0021] LCD (Liquid Crystal Display) tya 
-WH7«, LCD3>hD-7K7-fA18StfLC 
DA^JH 91d«fc0«^^n, CPU 1 6*^LCD3 

r-^trS^ViT, LCD/WH 9±lC*y-fe-~ 

[0 0 2 2] i2ll SllCgltLCD^a-JH 
7(0B»ftijSHT*4. COa2l:^T, LCDt 
-✓a.-;H7«. LCD3>hn-7 K^-f/tl 8. L 
CD/WH9, ^S^fflk-h->-;W2 4&tf^ 

<i^fflt-hv-;i/2 5trio^$nx*ifp, se. 40 

LCD/U;H9l:U. ^yt-yli««l 9 a 
&tf7-f3>**tt*l 9 b tlT 1^5. 

[0 0 2 3] LCD/WH9B. — *f©j§HJ#77.g 
tgF^tw?Sa75^ASnTi3 0, ^©HASnfcifciil::** 

a*;h 9±K^y-fe-v*+5^^ J f»7'f 3>^rii 

— £fc©T&£. 

[0024] uCLCd;u;h9B. fitfe-*f©ii9i 



-v-i7 2 3 ^m&^su^^^mEEu^nc^i; 

fciggTPgHIS^-f 5> 7-f n >«^SUa i9btl:iD 

[0 0 2 5] ^ y -fe-^SjSflWt 19alt StfE-**© 
5 7.Sffi(0-^©*H6]Slc L C D n > h a - 7 F 
7-fA*l 8^5A2;£ft3;ilEff*tc om 1 ~c oml 

6 zmmtzm 1 6*©^ms*^ te^©*^ 

SlCLCDa>hP— 7H7-f /tl 8*^A7J$tl*S 
segl~seg50 ZfflMTZit 5 0 #©ffi*t 

[0 0 2 6] cn?»«|gc©«3Emstffi^«ffitti. ;* 

3/-fc-S>«jjMR«l 9 a©&**?:7^«^RB#2 1« 
i«^Sffi«J:©#32llffieiC^^ ^/1^->?r 2 fit 

Ta^-r-s^cie)©#iii^^v> u ^x^ic^^nx^ 

[0 0 2 7] A#WlCi;£^#©**7^*^SS«2 
lKt>V»T.H.T**i:, S2l'^T«k5lC. M&fmc 
om 1 ~ c om 8 L^m^m segl~seg5 tlci 
0^Sig»$nTlX^©^^7^^/1^->Sr2ffl 
T-^-r-5+^7i7^*^m«2 ITU £*ffi#co 
ml~c om8 5EnSDt" -5ft8*©^attffit, S^fl 
*tsegl~seg 5 €:SIJp-r-5tr 5*©{I^m@td< 

0, JI©i£gttffi<i:<i*fttffi<h©&,6t;:fr4 0ffl©HiSi 

[0 0 2 8] £©fr4 01@©B3ite, =**7£*^® 
«2 11C*^T^I6](C51@, fifties ffl©Vh'J* 

c©n-4 om<Dwmiz£o lmo+t^^^/^- 

>$2iTg^tl». 
[0 0 2 9] tg&©**7^«^IU£2 llC<fc 

•3«fi5c$n«)^y-t-v«^^l 9 aTli, ££fl^ 
c om 1 ~c oml 6 £RJ;&nT5tr 1 6#©£3Ett@ 
<t. **ff*ts e g l~s e g 5 0£WiO-t5ir5 0* 
©ffi^«St* t -^©S^^77.SS±lCil3S*^lc?# 

£?&iMIU*2 1 OlSgfcD, !5lccn*< 

^*[6]»C2fT»E«$nT*3 0. 1^2 0J«T©^ 

[0 0 3 0] -5-LT, ^y-t-^S^fS«l 9 a©&3=- 
*??4rS3MK*2 1 £#tf£-T3fr8 0 ooics^a^ 
14. LCD3>hD-7l ; 7-fA , l 8A^^iIffflk 
-h->-JU2 4&tfS*fI*§fflfc-hv— )V2 SZ-frl, 
TAT^ttS^fiff^tc om 1 ~c om 1 6 tB.^f8^ 
s eg l~s eg5 0 t lc«t V'teWf ZftfiMmWitt 

I^< + t7^^^->SLCD/WH 9±lC2ffl 

T8sn. ffiffl#ic^^-t-^se^-r*. 7 
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•f Zl>S^Sl«l 9 b8, taie-«©sw^7 7.s«© 
-*(DWlS]®^LCDr]>hn-7 F^'f/n 8*>£>A 
^3$n-5S^«^ seg61. seg56 SrEPiP-f 3 2 

*f[6)B»C«LCD3>hP-5 F7<;tl 8 7i>«=>A73£ 
tV5«*{l*ts e g 5 1 <&#t a ^j Q ^-^2 0<DR^ir^ 

[0031] in^©v-!>st^>nitnit 

l^JMC&Ufc®gTl®Il«^£fc£©£fa^-£ 2 
2 Rl/A* x U — "7- 2 2 3 tl5. 
[0 0 3 2] JM*tfHc8, 0 2lc^-f<fc5l;:, 7-fa> 
S*8U£l 9 b©Sffl^-i7 2 2ffl©v-i7S-k^^> 

(|fseg6 1^lnU A'yxU-V-* 2 3 

ffl<DV-^M-fe^^> h*StC«, LCD3>hP- 7 
K^-f A'l 8^e.«*«^s e g 5 6S:Eni3P-rS. * 20 
fc, 2 2SI/A*^T I J-V-J' 2 3fll©RJ& 

-t^^>h«ffi{r«. LCD3>hD-7h'7'f/n8 
^e»«^ffi#s e g 5 1 £&SEP;bq-f 5. 
[0 0 3 3] £©§ffv— :7 2 2fi^A , 7f l J- V— £ 
2 38, LCD3>hD-7H7'fA18j!i^^Si^ 

ffl t-h->-;w2 4St/a*«-^fflt- s->— ;w2 5$ 

^•l/TA^^n^ilf s e g 5 1, s e g 5 

s e g 6 1 izZQ'&ftTzmmttlzm-j^TVgffiMW 

JfcCfcig&TLCDA^jH 9±tC*^£n, 30 

[0 0 3 4] tt^#Ik-h->-;l'2 4ll #UXX 

^^fiKbfct-h^-Jl'TfeO. LCD3>b D — 7 I* 
^A'l 8#>£>tB7j£n-5i£2ffi#c om 1 ~c oml 
6S^ifi^seg56, s e g 6 1 £LCDA**;U 

i 9©-#©#ftffi»c^j££n5Mjfcl _ 3&tt@»-f$fia 
[0035] mmz, «^m^-fflt-h->-;u2 

LTffi^^>£^j£Lfcfc-hv-;UT-&9, LCD 
3>hD-7 K5-f/n 8*^tti7JSn-5g^«^-s e 
g l~s e g 5 O&tf s e g 5 1 SLCD/WH 9© 

©*f fa ffi I- J£ fi£ $ tl Z> Mfo t Z> \Z EP Jot 5 . 
[0 0 3 6] LCD3>hD-7H7-fni8ll 01 

ocpui 6^oxijin^=¥^799y : -9\zm^ 

T. LCD/WH 9±©^yt-v«^i*19al: 
*5^T&**7**3l*6i«2 l^lCVbU^T-ttlCE 
B$nfcff8 0 0iBJCS^i®^^^filgKl1"^fc*©^ 
Sl^coml~coml6t8iS^segl~se so 



8 

g 5 ot^^fig-rs. 

[0 0 3 7] LCD3>hD-7l { 7-f/n8 

8, si ©cpu i ea^A^snsgfiT-^pgiix 

-^RtfA'^xU-V-^ISx-^KS^T, LC 
DA**;H 9 ±IC43tt£7'r 3 >g^H#l 9 b©£« 
£ 2 2RtfA*<;/x , J— "7— i7 2 3 £Pgil3$Wt-5fc. 
»©S*fl^seg5 1, seg56Rl^seg6U' 

[0 0 3 8] fit. LCD3>ho-7FMA*18 
8. ±!2£££Lfc^j6{i^c om 1 ~c om 1 6 t&yf; 
{f^ segl.~seg50 Ktf s e g 5. 1 , seg5 
6. seg6 1 J ^ t«f ffl t- h y-Jl' 2 4 R^I* 
fi^fflt-h;>-;l'25^UTLCD/UJH 9 tCtti 

[0039] x.\z, *nm<DMm\z&vz*y-k-i?& 
Age i (DWiftzmwrz. *mm<Dj&&iz}$\iz*v 

t-ygiSI 1 8, 2 fitS^B©iaffli£Jlig»lHJ!&T 
J5LCD3>hD- 5 H5-f A*l 8£ffil^T, LCD 
A"*;H 9±l:^7t-y+t7?i'^21TSfNt* 

[0 0 4 0] 01 li*3UT, «&Sig¥iJ5£tHlS& 1 2 8, 
7>xxl 1 Sr7>LTS(ifElKl 3lrA*^nS§ffi« 

-^^SfflHSSl 3^tb^-r-5. SffilHlSSl 3Ttt, 7 
>ftl 1 £5>LT§{ILfc§{itt&£&i£> ^*§Lfc 

ui etcffiTj-r^iifctr. mis^gw^iissi 2a>e> 

[0 0 4 1] ItJEfJ^lHlK 1 5 8, «i!SgP 1 4 ©mfl&ii 
«S^<56ffl#^LT^fll-r-5fe»{C, ftiH§Bl4©{fc 

CPU 1 6 \Zftt}-?2>o CPU 16 8, SfIlH]8&13fr 

^7t-/iSIIil 9 aliaitSfcftC, ySSE*y 

©+ * 7 £ ^ x— 9 £ 0* L & <^ R O M £ St tUI" i <£ 
*>K, gfsx-* £<!:*> Kgffi[Hl!&l 37&^A?J$n<5 
miS&gl^Wx-^lcS^T, LCD/tWl 9© 
7-f 3 1 9 b iC^TSgfiV-^ 2 2 ©S 

[0042] *^c. c p u i 6 8, mmwsHK 1 5 
e»A*sn.5^mjiu^x-^tcs^^T, lcd 

A*;H 9 ©7-f Z3>a*ffi*£l 9 bta$t^«yr 
U--7-^7 2 3©a^PgHS^^SLTA'yxU--7- 
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2?£my : -5*:£.&tZ>. iE-LT. CPU1 6 tt, ±IE 

A*V7 L U-V-i7PgDl7 ; -^$:LCD ; Ev J i-;H 7fi 
©LCDD>hn-7H7-f/'!l 8\Zliitl-tZ>. 

[0 0 4 3] LCD3>hD-7H7^A'18lt CP 
Ul 6«fcDA;fr£ft£*-V'7i?*x-:5'l3a-^T, L 
CDA**;H 9±<D^>yt—>*a^^l 9 a£«fr>T 

tzit8 0 0<llCR4<S^SrStflgt(l-r^^*©^fl^ 
coml~coml 6 <hS^{I^ s egl~seg50 

C0 0 4 4] tvx, ±ten-8 o oeics^is^fs, l 

CD3>hD-7H7-t A*l 8\Z£>^X£&2tirZ7k& 
ff^c oml~coml6 tgiffi^s e g 1 ~s e g 
5 0 i K«fc0 9 £*Btt 3 ftT, * 

[0 0 4 5] d^T. 0 3 tt^T ? -f 5 > y ^ V — h £ 
#SgLTLCDrJ>hD — 7 K7-fAl 8 £i5I^T£j5£ 
$n^2MS^©«^ffi^^t5^TlK^-rS. 03 

mt&mm&Mo?^ s. h<D~ mx&v. 0 

3 (a) £g{S^&»£, 03 (b) Rtf03 
(c) S^fl^ffiJE^ 0 3 (d) «, $tllIK»j& 

[0 0 4 6] $.mffi<DMm\Z&»Z>*vt-i?$i 
{IgBlTte, mii!EL75:ct5^LCD;^;H 9±<D^ 
^■fe-v'S^KS^l 9 a\Z&VZ>m8 0 0 flKS-SBi^ 

it. i$ftmmW)tt<D*Thmi£¥-i%<tmz&^< 6 u 
^;mtbS5:ffl^Ti5 0, t©fj-7^ Jt«, 1/1 

6, AW77.Jt&. 1/5T'$S. 
[0 0 4 7] $fc. *M<DMm\Z&rt%*yt-i;§. 

x*\t&m&X'mm?z> z. t\z <t i rihb 2 7 u-a 

[0 0 4 8] ^Sla^c oml~c oml 6 «. ^yfe 
-^1*1 9 atC*3^Tlt8 0 0 miZ&Zm^ZM 

[0049] 03 (a) izTji-raE&mmfcK (§n*§o 

it. 7U-A<D5fe»{4BJCl/l 6 A©fiJ^TS 

om 1 <DmW&l&XhZ>. £tc, 0 3 (a) II^T 
£«{B*tfcJ£ (jfttt) it. 7U-AC5feI*^l/16 

7W-A#£tt»/ufc{4B7i>e> 1/1 6 7W-a©w& 



(6) 

[0 0 5 0] LCD3>hD-7H7-f;tl8Tlt & 

7£&nmz:t\z±j&-?z£otzmn'tfLi&<D7££mnc o 

ml~coml6^U, MlftSlBfcoml 
-coral 6£i£3Wlfflt-h->-;U2 4^LT3t* 

[0 0 5 1] —73. g^ffi^t segl~seg50lt 
7Wfc-v**£§«l 9 alC*i^Ttt8 0 OIUCR^H 

m zm&l l-t i» s«£7j is] ic^i^iEB $ nfe^sms <t 

io fl^tSt©^^, S"5 0*<fe^«^@Slw^LTEPJra 

[0 0 5 2] 03 (b) K*>«»0**m^*»*. 
0 3 (c) lc:*7&f&<Z)S^ffi^i£J££^\ 
CDSaMI^lJ. LCD3>hn-7K7'fA*18i:±l5 
fH 6*fe-5^SmS»C^L/T^«^c oml ~c o 

mi 6t>m&mna2tiT^<mz, z.<Di£&mmiz*t? 
%i£g.m^<DmQtwmz-&T. ^m^wta^nx 
mmvimiz&z i*©^*«stti-5 o*s^>ffi^mffi 
t©#^»c^$n-5n-5 om<Dwm<oo?>. 

[0053] 03 (b) izKTi-y&Mnm^mmfcM 

mm it. 7L--A(D5fca&BKl/l 67W-A© 
i©^^tCJgfi£Sn-5tf5 0<@©®^O5-fe> 

so [0054] 03 (b) tr^-r^->j^jg©s^m 
A#;£t7iS^c<iB75>'=> 1/167 i^-A©fij^T^-> 

mffi*^SD$nTV^^t^e>, ft 1 6#<&-5 

mt<D&&&\ZB&L£ft : bBtS OfKDBsS?©?^, 
■ftff £ ■& 3 BiiSi lc*f f&T -5 K*t L XWtiu £ n-5 

[0 0 5 5] -75\ *7fcJ£<D3^{t^«U ft 1 6** 
40 SSttllC^Lt^SMc oml~c oml 6A«I 

-Ammnx^<mz. z.<DM£mm\zi$?z>%.&mt% 
<Dmatmm^^x. %&mm><mn2nx&iRtf.&\z 
h% i*cD^am®iW5 o^offl^mgtws^tc: 

[0 0 5 6] 03 (c) \Z7ji-r*7&M<D&7FmmfcW 

it. 7w-AF*3tc^>mff^SD$nTi3^-r. a^a. 
g.mmm$iftmz $> % &\z & t> % -r ^-^©d^si 

MtteK). jk&tmtfmuZtlXMIRVimiz&Z 1*CD 
so ££tt&£fff-5 0**^«#m@<!:©^^IC^^$n 



(7) 



11 



[0 0 5 7] LCDa>hD-7H7-fAl8Tll C 
PU 1 6^e.A*^nS^i'7i7^x-^lcS'^l'*T, 

w-5 o*fe-5>m^mffiiwMtTS]ip-r^*>is^. 

^-^jSJ^WS^ffi-^ segl~seg50 ££fi£ 
l/T, <k&Ltz&7fimn segl-seg50ei6 

* $> s £3tms Kft-f -5 £3£{t^ © EPinj t ra SB s -£ts 

[0 0 5 8] -15. 0 3 (d) 2Sttf0 3 (e) IC^"T^ 

(D^^nmwzmt)^ &&mwi$.mz-D t^-c^-f 

$>K>. 03 (d) lc*>ifc»©i8flBl&ifc#*. 03 

(e) K*7«»OttiiB»«»**"r. 

tO.O 5 9] 0 3 (d) tC^-r^>&J^©fSSI2i!ljS^ 
tt. LCD3>hD-7H7'f/tl8l:J:DfH6** 
Si6«l07'6. «±S©j£*«W::*#kTH3 

(a) tc*»T*Tjtafll^c omlJ&WlSnT^S 
JOJMtC. §+5 O**-5**ttS(Dti-rn75MtMUT0 3 

(b) \z£&T'^?*>&M<D%7iim^fr8im2ntzm 

ETC**. 

[0 0 6 0] LCD3>hO-7h'7'fA'18lt Z\<D 

£hftTO&faZ:*>Vit&^t®ft2-& : b. 0 3 

(e) \Z7ji-t*y$LJ&<DmikmW)&J8ii> LCD3>h 
U — y FMAl 8fc«k9tU 6**5iltlS©5 

g±^©^SmS»CMLT0 3 (a) ICtST^t 
*3t«^c omlA*HilPSnTV»4»!MK, i+5 0#fc 

s^ma©ti-fti*^c**LT0 3 (c) (cn^T^-r 

[0 0 6 1] LCDa>hD-7h*7'f/U8lt CO 

mn\zmt>z>m&mw)®.M\zm-3^T, &z 

[0 0 6 2] LCDa>hD-7K7-f/U8TH #* 



* £&nmB.vmnnmzmija-rzj£&mm:B;7iimn£ 
iz&v&ftfonmmiztaiizfoihmm&M&fflwi'T. 

[0 0 6 3] Lfctf-pT. LCD3>ho-7H7'fA 

1 8Tlt SU 6*fe^^S«SlC^LT^Sffl^c o 
ml~coml e^I^BiOLTtKttfel:, Z.(DjEl 

&nmz*i-rz>7E&mn<Dmutm&i2-£T. Mte^-> 
nmmt<D&3£&izMf$.-znz>it8 o owcjuqs^ 

[0 0 6 4] — LCD3>hD-7K7'f;n8 

te, CPU i eA^A^Sftagmv-^pgiix-^R 

ynyf'J- V-^PgHx-^tCStJViT. LCD/1* 

2 2SCXA*y5 i, J— V— t> 2 3 SrPgfEfrHaTf -5*:#>©S 
il^seg51. seg56S^seg6lS:Mt 

[0 0 6 5] PtO. 7-f n>a^M«l 9 bCDgmv 
— £ 2 2RW7TU- "7— £ 2 3te, 2{ia^ffl©ta 
ffl^Higft[3i^TabSLCDrJ>hP-7 K9-f A*l 8 
TffESnsSSftf seg5 1. seg5 6R^se 
g 6 1 CiOBBftlfJSnT. tt&3igP^;i/^«S&m 

so [0 0 6 6] WTtr. 2ffi«^ffiC!}iaffittaKlblalKT 
S5LCD3>hD-7H7-f^l 8£fflUfc7-f 3> 

• i±T*yt-^*7£*£2ffiT^-3-£*£©, S9 

[0 0 6 7] ffiU T^-T^itttl/l 6. AW 77. 
40 Jtttl/5ttT, Vop=V5-V0£LT§t» 

[0 0 6 8] 
C&l] 



* > isas be <i = /-tV Vo p2+ "rf^^ =0 - 3162Vop 




24 4 9 Vop •• (2> 



cnKttLT, 7< n>«^®«l 9 bKiitt-Sgffiv so -;7 2 2 Rl^/tyfU -V-? 2 3 (9KniH»Ttt. L 
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(8) 



13 



[0 0 6 9] 02 IC^T«t o i:7-f D >&7Hm%L 19b 
IdiStt-Sgfl^-^ 2 2&l/A*->T-U-V-i7 2 3/B© 
R^-ty^>MISlC«, LCD3>bD-7h'5-fA 
1 8il>6*S«fs e g 5 1 ^#®EPUD-r5. £ 
2 2ffl05V-i7S-t^^> h^Sfctt. S^ffi 
^segBlJ, Ayf'J-^-^ 2 3fflOV-i7S!-fe 
?*>hi&®\Z\t* ^(l^seg56HCD3>h 
D-7 8 jJ^EPSpT^. 10 

[0 0 7 0] ±fS2 0©-7-^S-fe^^> h« 

ginEPiP^nsS^ft^s e g 6 IRZf^m^s e g 
5 6H **Hr*tt. g!7-!?2 2ffl. feSW*...'*? 
fiJ-7-!? 2 3ffitLT©*fffl^n2i^{lfT*S 

•5. 

[0 0 7 1] bfc#oT, W»Ufc«f»a«»**©IR 
\zm^fz&^m^s e gl~seg50©i3l;iOO 

— £2 2, &2>t>te, /tyf'J-V-? 2 3<OiSS»*M 



/4 

[0 0 7 2] fit, &i>B<Dm%toxm¥f&i>m%bmE. 

ilCtDSftV-^ 2 2RtfA''yf l J-V-i? 2 3 ©fg 

[0 0 7 3] ±i3 2oroR^-t^^>h»S»c^a^inj 

-r^«^«^s e g 5 1 ^t^7«tl/T, JIOR 

^>.>httS»c91lJD-r^a^«^s e g 5 6, 

ft, S*{s*ls e g 6 1 fc"3WC, 1 7U-AffiH^C0 

JIBIMft»©*&tlEEffi*»*5*K J: 0 ffffiT-S £ SAT 

<Dcfc5K&£. fib. x^-x^Jt, 

tt. fil^bfd$#«SK»73^«££l3Hi£T3. 

[0 0 7 4] 

[&2] 



= 0. 31 62 Vop - <3> 



= 0. 3 0 00 Vop - (4) 



-/jLclvopj 

\/ 16 5 



= 0. 2828 Vop - (5) 



= / 7,2, 



-Vop) 



= 0. 2 64 6 Vop —(B) 



= /_£<4vopj 

V 16 5 



St (3) «, 171/-AI0 10/1671/- 

(4) tt % 17l/-Ai59/.l 6 71/-A©«#T* 

ft, 1 8/1 6 j£ 

(6) 1 7U-A^0 7/1 6 7 W-A©SJ£T. 
i£ (7) 171/-A30 6/16 7W-ACII&T 

#>*ffi£EPiobfc:!§£<2lt?;&S£fiS£*"3". 

[0 0 7 5] ±ESC (1) ~5£ (7) 
ft, 5£ (1) Rtf5£ (3) R^-fe^^>hmStr 



40 



50 



= 0. 2449 Vop - (7) 

EPi)Dt-3*^ft^s e g 5 1 SW7$ii:UT. 

e g 5 6 , t^te, s e g 6 1 cofS^K^I' 

tP^T 1 10/1 6<Df!|-&T^->«JE5:W 

iirr*£iT. ft}&bfcB$##JlB»)7j5£lC±t)ttfottffi 

rfltcsp^^^>tt!iB#©^i 3 B ^iij^^^5a«EEfiiti^ 

[0 0 7 6] bfc^oT, StltBS^ff *t s e g 5 6, * 
-5 Ute, S^ff n s e g 6 1 (DmW&mZ'O^X 17U 
-AMiD 10/1 6CDfJ-&T:*>A;EE£SliP"3"5 
T. fliIjzEbfc:R$»t>Jigib73^IC<t?>2ffi«^Nfa)^> ; W 
<g<h|i^<D&Ji#^8Bfa#^£^5£ta<T£, 2® 
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[0077] miffi±tf*>y*v.mm\zmiiz>iik 
n,mm&m<DmJ!)nE.m\t* s (2) m £ 

0> fifllSS^Wts e g 5 1 Z%tii*7ifcMtLT. M 
tZAmtms e g 5 6, a*<l*ts e g 6 1 

omW&mz-D^T\ 6/1 6©gJ^T* 

«ffi«ttB-ttttt*. l^oT, BflteSaMf^s e 
g56, &^m^ s e g 6 1 ©{f-^feJ^I'O 

tATi:7U-A=!$D6/l 6©tiJ-&T^->'Sffi$:EflJn-r 

2<ia*B#©^7«^i|Wl#(D®S TS* 
V— £ 2 2 3i^7T , J- V— ? 2 3 £8^T2> ^ i*^ 

[0 0 7 8] z*>\z. wimffi-ty*>hnw,mizisat>z> 
mikmwitiLwmm&mz. s£ (i) ~s (7) «t 
Btri2«^m^s e g 5 i ziitmxy&i&tVT. m 

tea^^-s e g 5 6. Sjfifrfs e g 6 1 

©fa^f&^lC^T 1 71/-A1S9 7/1 6-9/16 

mtt \z <k k> *t ifi] «a m ic an to s * >vtmm t * 7 

[0 0 7 9] WES1/Tfltseg5 6, * 

swa, s e g 6 l ©fi*f ftJglC^HT i 7 u 

-AM§9 7/1 6~9/l 6©t>J^T^->«EE^WSnf 

OM©«rfcft«t'M»« («*) ?Sfflv-^2 2Ri;/t 
y^'J-V-i? 2 3 ««*r*Ct36«pIlifit**. 
[0 0 8 0] ::t, 0 4 K^T^I' 5 >£^* — h£ 

#S?.LTLCD3>hD-7 H^'fAl 8tC:feHT£fiE 

2 3 *B»HWWr*e**«»©^-f 5 h©- 
04 (a) 14. 8ilfseg5 10l^ 
04 (b) 14, *^fi#s e g 5 6©flmfc# 
04 (c) Rtf04 (d) «. «|IBMi£Jg&a%? 

[0 0 8 1 ] i&^mn seg51lt 7-f 3 >S^ffi« 

i 9 b<DR]&ii?*>bnmzttVT&mmu?z>*7 

&J&©«^{I^T-£D. 04 (a) ICkTJ:3£. 71/ 
n&J&tfiZ. Wife* ^m^s e g5 6«, A*y5r'J 

-v-^2 3ffl©v-i7^-fey^>hms»c^bTEnun 
"r*%>©T*D, 04 (b) ic^-ra^ffi^s e g 5 6 

omn&te mm a, 7u-A©5tgi<iB^s>6/i 

6 7W-A©f>J^T*>€£E*^lraSnT^-5C:t^ 



(9) 

[0082] se>jc, 04 (b) \z^-r^mn s e g 

5 6©{i*f&J£ »4. 7U-A©5tSfiIA^8 

/l 6 7U-A<Dm'£'U*>nE.&mu2tlT^2>Z\t 
BKiEbfc:B$»tiJig»i^lC«tS2fita^^f©*> 
ftffi t * 7#B £ ©fflOW&fc jK B B B ^©IBf6]ttffiS:^ 
2>tz#><Dh<DT'&Z>. — 7j, 04 (c) &tf04 (d) 

io \z7rs-?wiihmW)&Mte. ±mistz&*mn segsii 

«tk{1^s e g 5 6 tKiOttfaEBStoSA'-yx'J- 

v-;j7ffl©-7-7S-fe^^ > hmmtpuz-ti/ * > h« 

giwFBmnnto'S^lllgiba^Sr^^WTfeS. 
[0 0 8 3] 04 (c) IZni-rm&mm&Ml** 04 
(a) l:*t«^seg5 1i@4 (b) IC^T^ 

i«fseg56 £\z*o±.mm j ttf*>hn 
amt:iiito*«jie»«»T**. lcd3>hd-7 
h-7-fni8ii ^©fSniKiij&^JcjzOHtiispg-fe^^ 

[0 0 8 4] 04 (d) £jj%-fttJlB»&&tt, 

04 (a) I:*t«i«^seg5 1t04 (d) \zm 
t^I^seg5 6 (£*) ifc£Di!M2Pirteif*> 
h*«nflk:i«to**»W»fc»T**. LCDn>hn 

Lfc^^fJ^tb^lCfc^ 2 fit«^llf ©:*>#&£: *7 

^^©^©Sffc^ge^^si^t^ff^-e-*. 
so [o o 8 5] z\<D£.o\zm*.>f*>v%m&<D&&m\z 

[0 0 8 6] LfeitoT. LCD3>hD-7H5'fA 
18Tti. CPUl 6*6AA^nsnyf'J-'7-i' 

TS^-r?)fc©©**ffl^s e g 5 l&tfS^ff^s e 
40 g 5 6£±fi!cU fefifcbfca^^lC«k.DV-^l!-fe^ 

•&M^?«>ieit!lKlK«=i> h D-;H,TJ?g£|5g!]!$!l 

»r * c t ^ «t o , ^mjEu^;nr^ufcssTA«y 

[0 0 8 7] **«©»»K*tt4^yt-x5 
Igf 1TI1 B«O«ilB«*fti:J:0. CPUl 6 

seg51 RtXa^ffi^ seg6Uffl fr>TS1T? 
so — ^ 2 2ffl©V-57^-fe^^>httStR^-t^^>h 
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[0 0 8 8] £A±#, *HSECD^!slC*3lt^^ yt-i? 

±>t* > hn&RifPiB-tif* > r-msiefpip^n* 2 

■7-^ 2 2RUWy?y— 0 2 3©Pgpa*£H3i 

[0 0 8 9] **Jfi©»»K:*W*^!yfe-^fi 
IgflTH litri£Lfc«fc5K2 0©gjjMI^£ffl^T 
gffV— 2 2Ry^7f U-7-i/ 2 3©PgPI«^£ 

[0 0 9 0] #fl'«5©»IIUcfctt**:y"fe-3? 
SftSSlTfi, &JI©itfA£nfc-*f©J§?>l#77.» 
S±k:*t»T, 7-f n>S^ffl«l 9 bld^ttSSffV 
-£2 2S^7fU-V-^2 3'«:«H*jS-r*»J« 

nfca**©+A»&tt*©B3l6«rKHIHS*-r2>*J*i:b 

[0 0 9 1] U±<D£ots.Z\tfr£>, *£%©Jgffil;:& 
7t-ySi8i 1 T«, j£H©itA;*n;t-*t 
©aW*f5^a«Ml:*V»T, *vfe— 5MMU 9 art 

©«-^mffit©3^. -^©msSMcjtgft^tg^fi 
^t^EPipt, «*©««* fctt, SMsstasflw. fcu 
<«, HtifE*^[t^©[5in^-^^B3UaLT. i^-as 

io-rsiRK. ra-a^©m^©^< t^n-^wEPip^ 

W«:*lWr*ii4:fcJ:DntlE»l6]«aM©«aS»WB 

[0092] «tt>T, 2{ia^ffl©2«n©{f^t 

■fe-5?««l 9 artlevHJ^AtfKEBSttfcfcrftm 
«»©>*»*» |fil*fiil!II©*a€:HinB»f 4 - 

£*<T#. 2tt*^ffl©iaffl^ B B Big»ilHl8S5ffl^T^B 

[0093] «ao8xsn&-»©aw*5^ 



(10) 

/* 

-as©^gms^±. *^m^^±^^upT 
ra-asi©«*©^tt< «»: ! bM-*©EnfipBtr B iS: 

[0 0 9 4] iot, 2ffla^ffl©2SSI©ffl^ 

m^-^mn) ©**^H-as©2tJ©m^s:ffl 

IV ^SR-S^©2 0©fi^lC«t 9*f|fi]-fe:?;*>b« 

*yfe-: >SmMl 9 art©^[6]«®gf<!:«)S'J»C^ 
tt£7-f n>S*£S#i 9 brtJC*3lt?>*f[6]-ty^>h 
«SM©*il*l(S«B»-f *ilt3i«T#, 2«l^ffl© 

[0 0 9 5] S SC. ME*frt«Slc:EPl)PT4ra-a^ 
©ffl*£*jSflM*m±£U -*©«^ffi*t£LT*7 

ffi©/WA *s £ SOP b a^fi^l £ ftftrf* £ £ tc«t 
20 0, ME*v"fc— S>W*1 9 a F*3©*f|6]tt@F^ 

li> MIB7-f 3>a*«*l 9 brt©*f|6Hl^*>h« 

[0 0 9 6] <koT\ 2ffi«^ffl©2 0©«:^t*f 
U> IS2 0©«^©5^. — #©«5Mi*t£:*-7 

wti, ^©a^w^©^^©^*^^® 1 

LT, *fl6imffiratCiP^4?K B B B igi!)mffi©BlllPB#K«:SJ 
HT*'£ifc±D/lffllE*#lSj«ttH. ffiE*#. 
rt-t^^ > h««M©iSA€KMBtt?S :t*^f5 
©T, J:DfB¥K»«a*ftdW*ffft3Ct*«flII6i:* 

30 

[0 0 9 7] £A±, *»W«3felfi©»l8©-«IC*tJV> 

[0 0 9 8] WAtf» *HJg©^S6IC^»t*^yfe— S? 
SflSS«lTtt, BIP«ifPSn*»**«Sfll"T-^ 2 2 
Rtf/XyirlJ — "7— £ 2 3©2t3©7< © 

40 ^^T*4. 

[0 0 9 9] *^iS©^tc:*it«.^>yt-v ! S 

flsiiTH ®s (mm K«fc*»m«jisfc"Jtei-r 

N (super twisted nematic) n*)V^<Dl3y— a*ffl 

l cD/WHeii/B-f ntf» 2fes^ffl©eafflfK B B B ffiKi 

[0 10 0] 

50 mw<D®%:) mxmiRmomi' B m7Kj3mz£t\\z, 



9-54310 



(11) 



19 . 

m & mat -s-iicio. - 

zttfnimttLZ. -t©!**. sSMillifclEl8&8ij£TPgSB£ 
[0 10 1] £fc> W#3H2l5«©*fl3i«^FftK:J:n 

ttfc»fil«SM©«ft*l*OWBI6-r* - 2 ft 

[0 10 2] W*^3fee<D^H«7r:^j*lCj: 

^BiiKi6^ffi©9Jiipi^HSr$ijffli-r*;:t»cJ:0, fife** 

1BmKIBH**«!lflS:fi*5wt*«^IIBta*. 



10 



20 



30 
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[01] *58f!*a»bfc/y"t— v'SiSIO^ny 

[0 2] 0 1 ©L CDtya-JPOPfSlfeifKSt* 
■5. 

[0 3] ^yb-5?**iR«k:*»t*ftH*«:jtSE>B» 
[04] 7-f 3>««««Ki3tt*/tyy«J-"^--ar* 

5. 

[«F#0>ttWJ 

1 ^7t-ySISl 

1 1 7>7~)- 

1 2 «&3ft£¥iJ£lsltt 

1 3 £{f EBB 

1 4 masse 
1 5. ma^Ess 

16 CPU 

17 LCDtva-^ 

18 LCD3> hn-7 H 7^f A' 

19 LCD/Wl' 
19a ^'yt-viili 
19b 7-f 3>*^£S« 

2 1 

2 2 gfT?-^ 

2 3 Ayr U-^-J 

2 4 j£gft*tffik-h ->-■>!' 

2 5 *^ffl^fflt-h->-;u 



[01] 



r 



SUES 



CPU 



1 2 



I s 



1 6 



I 5 



LCD 

K y A >< 



1 7 



b . . i.. , 



^21 



1 9 



LCD 



I 
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(12) 



[02] 



[03] 




V5 

Vfl 
V2 
Vl 

vo 



1/167W1 



m 1 71/-A 



i 2 7 U-i. 




( c ) Va 



vs 

V4 . 

va 

Va 

<d) «tA«B«j»3e • 

c** > a&B) _vi 

-Va 
-va 
-v 4 
-Vs 





1 ff 1 


1 *- 





* I 7 L/-A 



V3 
VI 
Vl - 
v 0 

- v 2 

- V8 



*171/-A 



*2 



[0 4] 



©re-saajg vs 



n 1 Th 

1 I mi 7I/-A g27U-A 



8/167W1 



V6 

V2 



V4 — | 

V3 « I 

- LJT~ 

VO H?17U-A 



Vl 
Vo - 

- Vl 

- V 2 





















Si 7V-A 








